In general, a supplier/retailer frequently offer trade credit to stimulate their respective sales. The main purpose of this paper is to investigate the optimal supplier/retailer's replenishment decisions under two levels of trade credit policy within the economic order quantity (EOQ) framework. This paper deals with the supplier/retailer's inventory replenishment problem under two levels of trade credit in one replenishment cycle. A different approach of two levels of trade credit is used, which give more freedom to the supplier/retailer in business. In addition, the easy-to-use procedure is developed to efficiently find the optimal cycle time for the retailer under minimizing annual total relevant cost. Finally, a numerical example is given to illustrate these results.
Introduction
The traditional economic order quantity (EOQ) model is widely used by practitioners as a decision-making tool for the control of inventory. It was tacitly assumed that the buyer must pay for the items purchased as soon as the items are received. However, in practice, the supplier frequently offers the trade credit (or permissible delay in payments) to attract retailer who considers it to be a type of price reduction. Trade credit has long been a subject of interest to financial economists. At the theoretical level, various explanations have been offered to account for the optimal choice of trade credit made by supplier/retailer. The empirical research has followed this lead, examining in detail the cross-sectional determinants of trade credit among supplier/retailer.
Sometimes supplier/retailer's can't pay at the given credit period and at this stage they paid the higher interest, but in our model, a different approach of two levels of trade credit is used. In this approach, the account is settled at two times in one replenishment cycle. The interest charge, when the account is settled at first time is lesser than the interest charge, when the account is settled at second time in a cycle. In this model, supplier/ retailer has the opportunity to pay within second credit period. So that, they can increase the sales revenue and reduced their total cost to earn the interest within credit period. But after that they have to pay a higher interest.
In this approach, the customer will be attracted and the sales will be increased.
Chung [1] developed an alternative approach to determine the economic order quantity under condition of permissible delay in payments. Recently, Huang [2] modified this assumption to two levels of trade credit, that is, not only the supplier offers its retailer the trade credit but also the retailer offers its customer the trade credit. But the decay item was ignored in their models. Chung and Liao [3] deal with the problem of determining the economic order quantity for exponentially deteriorating items under permissible delay in payments depending on the ordering quantity. Jamal et al. [4] developed an ordering policy with trade credit. In their model shortages are allowed. Chang and Dye [5] gave an article for deteriorating items with partial backlogging and permissible delay in payments. Huang and Liao [6] discussed a simple method to locate the optimal solution for exponentially deteriorating items when the supplier permits not only a cash discount but also a permissible delay. Kreng and Tan [7] discussed the optimal replenishment decisions under two levels of trade credit policy depending on the order quantity. Ouyang et al. [8] proposed an optimal policy for non-instantaneous deteriorating items when the supplier provides permissible delay in payments. Hou and Lin [9] developed a cash flow oriented EOQ model with deteriorating items under permissible delay in payments and the minimum total present value of the costs is obtained. In this paper all results have been obtained by taking constant net discount rate of inflation k. He obtained minimum total present value of the costs over the time horizon.
Trade credit is a marketing strategy to increase sales and reduce inventories. Therefore, optimal inventory policies that consider both the supplier and customer viewpoints are more reasonable than those that consider only from one perspective. Therefore, this study develops an inventory model with two levels of trade credit in one replenishment cycle. Moreover, an easy-to-use algorithm with cost minimization is provided to obtain the optimal number of replenishment, cycle time and order quantity. Finally, a numerical example is presented to illustrate the theoretical results for the cases given below:
Case I: M ≤ T, The credit period is less than or equal to the cycle time T for settling the account, where M is the permissible delay in payment when the account is settled at first time.
Case II: M > T, The credit period is greater than the cycle time for settling the account.
Case III: M < N ≤ T, The credit period is less than or equal to the cycle time T for settling the account, where N is the permissible delay in payment when the account is settled at second time.
Case IV: M < T < N, The credit period is greater than the cycle time for settling the account.
Preliminaries

Notations
The following notations are used throughout the paper: 
Assumptions
The mathematical model in this paper is developed with the following assumptions: 1) Demand rate, D, is known and constant; 2) Shortages are not allowed; 3) Replenishment is instantaneous; 4) There is no repair or replacement of the deteriorated inventory during a given cycle;
5) The constant fraction θ of on hand inventory gets deteriorated per time unit; 6) When M ≤ T, the account is settled at  and the supplier/retailer starts paying interest on the items in stock with the rate of interest I c . When M > T, the account is settled at T M  and the supplier/retailer does not need to pay any interest charge; 7) When M < N ≤ T, the account is settled at T N  and the supplier/retailer starts paying interest on the items in stock with the rate of interest I c between M to N and I w between N to T. When M < T < N, the account is settled at T N  and the supplier/retailer starts paying for the interest charges on the items in stock with rate I c .
Model Formulation
The total time horizon H has been divided into n equal parts of length T so that T = H/n. This model is illustrated in Figure 1 .
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Case III.
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According to the above arguments, we have (16), (17), (18), and (19) respectively.
Algorithm
The following algorithm is developed to derive the mal n, T, Q and opti-
 
TVC n values:
Step 1: Choose a discrete variable n first, where n is any integer equal or greater than 1.
Step 2:
Numerical Example
To illustrate the results of the model developed in this study an example is given with the following data:
The demand rate, D = 960 unit/year, the replenishment cost, A = $60/order, the holding cost excluding interest charges, h = $1.5/unit/year, the per unit item cost, c = $ 3/unit, the deterioration rate, θ = 0.15, when account is settled at M, the interest charged per $ in stocks per year by the supplier/retailer, I c = $0.18/$/year, the interest earned, I e = $0.16/$/year, when account is settled at N, the interest charged per $ in stocks per year by the supplier/retailer, I w = $0.21/$/year, and the planning horizon, H = 5 year. The delay in payment in settling account, M = 0.083 year, and N = 0.14 year, assuming 360 days per year. Using the algorithm, we have the computational results shown in Table 1 .
The graphical representation of total cost when Figures  2(a)-(d) respectively which are given below.
In the numerical example, we see that the case I is optimal option in credit policy when the account is settled at "M". The minimum total present value of costs is obtained when the number of replenishment, n, is 20. With 20 replenishments, the optimal (minimum) cycle time is 0.250 year, the optimal (minimum) order quantity, Q = 244.500 units and the optimal (minimum) total present value of costs,   = $2226.5765. Also, the case III is optimal option in credit policy when the account is settled at "N". The minimum total present value of costs is obtained when the number of replenishment, n, is 20. With 20 replenishments, the optimal (minimum) cycle time is 0.250 year, the optimal (minimum) order quantity, Q = 244.500 units and the optimal (minimum) total present sts,
TVC n
 
TVC n = $2237.0309. In th optimal cost, we see that, there is miner difference between the costs when the account is settled at "M" and at "N". Thus, the model is more realistic to the business environment and gives more freedom to the suppliers/retailers to run business smoothly. By this policy, they can attract the customers and increase their sales. Therefore, the policy involves inventory, financing and marketing issue. So, we investigate that this model is very important and valuable to the enterprises.
Sensitivity Analysis
Taking all the parameters as in the above numerical example, the variation of the optimal solution for different values of M is given in Table 2 , and variation of the optimal solution for different values of θ is given in Table  3 .
The data obtained clearly shows those individual optimal solutions different from each other for different values of trade credit M, and the deterioration rate θ. All the observations can be summed up as follows: 1) In the total four cases, value of co e total 
